Pharmacological effects of GABA on serotonin metabolism in the rat brain.
The pharmacological effects of GABA-related drugs were studied on the serotonin (5-HT) and 5-hydroxyindole-acetic acid (5-HIAA) contents of various regions of the rat brain. These effects were examined in the nuclei raphe dorsalis, magnus and centralis and in structures receiving a dense serotonin innervation such as the habenula complex and subcommissural organ. The GABA agonist, muscimol, increased the 5-HT contents and reduced 5-HIAA levels in structures containing serotoninergic terminals suggesting an inhibitory effect of GABA on the firing of serotoninergic neurons with concomitant reduction of 5-HT utilisation. In contrast, the GABA antagonist, bicuculline, probably stimulated 5-HT turnover since its intraperitoneally administration produced significant increase of 5-HT and/or 5-HIAA levels in the same brain regions. These data are in agreement with a transsynaptic inhibitory control of GABA on serotoninergic neurons. Drugs which inhibit the GABA catabolism such as amino-oxyacetic acid or gamma-vinyl-GABA and which should elevate GABA levels in the synaptic gap were capable of increasing or decreasing the 5-HT and the 5-HIAA levels depending on the experimental conditions. These results suggest that several processes are probably involved in the control of serotoninergic neurons by GABA in the rat brain. Among them, an intracellular effect of GABA on 5-HT metabolism might well occur in cells containing both GABA and 5-HT.